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i . 

I N T R O D U C T I O i i  

T h e  a b f i i t y  of t h e  g o l d e n  hamster {Resocr fce tus  a u r a t u s )  

t o  h i b e r n a t e  a t  body temperatures  a s  l o w  a s  3 O  - 5' C .  i s  well  

known. The q u e s t f o n  as  t o  whether t h e r e  m i g h t  b e  an a t t e n d a n t  

behavioral  t empera ture  p re fe rence  a s  an a s p e c t  o f  thermoregu- 

l a t i o n  In  animals  which h a d  never h iberna ted  o r  i n  t hose  re- 

I 
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c e n t l y  aroused from h i b e r n a t f o n  h a s  remained unexplored. Be- 

hav io ra l  thermoregula t ion  by r a t s  has been s t u d i e d  by t h e  t e c h -  

n i q u e  o f  a cond i t ioned  b a r  p r e s s  f o r  hea t  r e in fo rcemen t ,  u n d e r  

c o n d i t i o n s  o f  c o l d  exposure (Weiss Ec L a t i e s ,  1961) ,  m i l d  hypo- 

t h e r m i a  (Panuska & Popovic, 1963, Panuska, 1965)  and hypothala-  

mic coo l ing  ( S a t i n o f f ,  1 9 6 4 ) .  These s tud ies  In  genera l  i n d f c a t e  

t h a t  r a t s  w i l l  undertake w o r k  i n  t h e  form o f  an a r t i f i c i a l ,  b u t  

well l e a r n e d ,  t a s k  t o  a s s i s t  i n  t h e  recovery  o r  maintenance o f  

normothermic body temperatures  by r a i s i n g  ambfent temperature  

levels. Although t h i s  4 s  g e n e r a l l y  an extremely use fu l  t e c h n i -  

que, t h e  analagous a p p r o a c h  t o  s tudying  a p o s s i b l e  p re fe rence  

i 

I 

f o r  c o o l e r  environments w o u l d  b e ,  a t  t h e  very l e a s t ,  cumbersome 

t o  tnstrument. 

T h e  q u e s t i o n s  of immediate i n t e r e s t  i n  thfs s tudy  were: 

' ( a )  f f  given a cho ice ,  w o u l d  a n  a n i m a l  capable  of h i b e r n a t i n g  

show a p re fe rence  f o r  a coo le r  environment r a t h e r  than a warm 

one, and ( b )  w o u l d  such a p.reference established before  

. I. 
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h i b e r n a t i o n  r e m a i n  irnchartged !%medfately f o l l o w i n q  a r o u s a l  

f rom h i b e r n a t i o n ?  

I n  order  t o  a p p r o a c h  the p r o b l e m  o f  r e l a t i v e  t e r z p e r a t u r e  

p r e f e r e n c e  i t  was d e c i d e d  t h a t  t h e  method o f  " f o r c e d  cho ice" ,  

u t i l i z i n g  a strnple T-maze in w h i c h  t h e  g o a l  b o x e s  were h e l d  a t  

d i v e r g e n t  t e m p e r a t u r e s ,  would b e  t h e  most  d i r e c t  a n d  p r e f e r a b l e  

t e c h n i q u e  r e a d i l y  a v a i l a b l e .  T h i s  m e t h o d  a l l o w s  f o r  t he  e x p r e s -  

s i o n  of p r e f e r e n t i a l  c h o i c e  by t he  S u b j e c t  (S) - y e t  e q u a t e s  t he  

n u m b e r  of v i s i t s  t o ,  a n d  t h e  t o t a l  t ime s p e n t  i n ,  e a c h  e n v i r o n -  

m e n t .  

METHOD 

S u b j e c t s  

T w e l v e  g o l d e n  Syrian hamsters, n a i v e  i n  t h a t  they  h a d  n e v e r  

h i b e r n a t e d ,  were - Ss f o r  t h e  e x p e r i m e n t .  I n  a d d i t i o n ,  a smal l  

c o n t r o l  g r o u p  o f  ra t s  was s t u d i e d .  Al l  a n i m a l s  were 200 - + 2C 

d a y s  o l d ,  h a d  b e e n  a l l o w e d  f o o d  and w a t e r  - a d  l i b i t u m  u n t i l  t h e  

b e g i n n i n g  of  t h e  e x p e r i m e n t  a n d  were m a i n t a i n e d  i n  a h o l d i n g  

room a t  a temperature o f  2 3 O  - f 1 '  C .  p r i o r  t o  b e i n g  p l a c e d  i n  

t he  5' C .  c o l d  room f o l l o w i n g  t h e  p r e - h i b e r n a l  e x p e r i m e n t s .  

The t e m p e r a t u r e  o f  t h e  room i n  w h i c h  t h e  p r e f e r e n c e  t r i a l s  were 

c a r r t e d  o u t  was 19' C .  The e x p e r i m e n t s  were preformed i n  t h e  

e a r l y  s p r i n g  o f  t h e  y e a r  d u r i n g  M a r c h  a n d  A p r l l .  

A p p a r a t u s  

The m a i n  a p p a r a t u s  u t i l i z e d  i n  t h i s  s tudy  w a s  a T - m a z e  w i t h  

\ 
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an i n i t i a l  a rm 7 9  cm. :ong and a cross-bar 3 0 2  c m .  i n  l e n g t h .  

The two d i v e r g e n t  arms f o r m e d  by the  c ross -ba r  of t h e  T were 

4 6  cm. i n  l e n g t h .  The a l l e y s  were IO X 10 cm. i n  cross- 

s e c t i o n  a n d  t h e  qoal boxes  were 20 cm. wide, 2 5  cm. l o n g ,  afid 

15  cm. h i g h .  The temperatures  i n  the  g o a l  boxes were c o n t r o l -  

l e d  w i t h i n  - f 1' C .  by a d j u s t a b l e  b f m e t a l l i c - s t r i p  the rmos ta t s .  

T h e  cold box, mafntained a t  8' C . ,  was h o u s e d  f n  a n  o r d i n a r y  

household r e f r i g e r a t o r  w i t h  a hole  c u t  i n  t h e  s idewa l l  t o  a l l o w  

the  a l l e y  t o  i n t r u d e  i n t o  the  in te r ior .  The warm g o a l  box  was 

kept  a t  e f t h e r  19' or 24 '  C .  B o t h  boxes were e q u a l l y  i l l u r n i n -  

a t e d  a t  a l l  t i n e s  and contafned t h e  same q u a n t i t i e s  o f  b o t h  

food and b e d d i n g .  T h e  temperature  o f  t h e  al leyways was ambient 

room tempera ture  (19 '  C . )  Entry t o  t h e  goal boxes  was provided 

by one-way swfnging doors,  whi le  q u i l l o t l n e  d o o r s  a t  e i t h e r  

s i d e  o f  the  choice p o l n t  allowed t h e  maze t o  be converted t o  

t w o  i n v e r t e d  "L" c o n f i g u r a t i o n s  a s  i s  d i c t a t e d  by t h e  method 

o f  fo rced  choice .  

Procedure 

- Ss in t roduced  i n d l v f d u a l l y  i n t o  t h e  T maze o r ,  on fo rced  

t r i a l s ,  t h e  i n v e r t e d  "L" c o n f i g u r a t i o n ,  were allowed t o  exp lo re  

u n t i l  t h e y  e n t e r e d  one o r  t he  o t h e r  o f  t h e  qoal boxes. O n  each 

t r i a l  t he  f o l l o w i n g  information bras recorded:  ( a )  1.atency from 

l eav ing  the  s t a r t  box  u n t i l  e n t e r i n g  t h e  g o a l  b o x ,  ( b )  which 

g o a l  box was e n t e r e d ,  and ( c )  whether t h e  t r i a l  was fo rced  o r  

f r e e  chofce.  D u r l n g  t he  experiment t h e  warm bo5 was a t  t h e  end 
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o f  t h e  rfqht arm. Each S r e c e i v e d  foirr massed t r i a ? s  d a i l y  

( i n t e r - t r i a l  i n t e r v a l ,  30 s e c . )  The method o f  forced  c h o i c e  

was employed t o  e q u a l i z e  v i s i t s  t o  t h e  t w o  g o a l  b o x e s .  A t  

the s t a r t  o f  t h e  e x p e r i m e n t  a l l  S ' s  were placed on  a d a l l y  22 

hour f o o d  d e p r f v a t l o n  schedule w I t h  t w o  h o u r s  o f  u n l i m i t e d  

access to f o o d  Immediately f o l l o w i n g  each d a y ' s  r u n n i n g .  Re- 

i n f o r c e m e n t  c o n s i s t e d  o f  p e r m i t t t n g  t h e  S t o  r e m a i n  i n  the  

g o a l  box f o r  120  seconds. Any f o o d  p e l l e t s  p r e s e n t  were re -  

- 

- 

- 

moved from t h e  r a t s '  mouths a n d  t h e  h a m s t e r s '  pouches a s  t h e  

a n i m a l s  were removed f r o m  the g o a l  b o x .  O b s e r v a t i o n  i n d f c a t e d  

t h a t  v e r y  l i t t l e  f o o d  was consumed while t h e  Ss were confined 

i n  the  g o a l  boxes, t h o u g h  n o  q u a n t i t a t i v e  measures o f  f o o d  con- 

sumptfon were made. 

t o t a l  o f  W t r f a l s  per a n i m a l .  

L 

H a m s t e r  t r i a l s  c o n t i n l i e d  f o r  10 days or a 

E x p e r f m e n t a l  T r e a t m e n t s  
7 .I 

1.) N i n e  hamsters, Group I ,  were atlowed t o  choose between 

e q u a l l y  i l l u m i n a t e d  e n v i r o n m e n t s  o f  8' a n d  2 4 O  C .  In o r d e r  t o  

s a t i s f y  o u r s e l v e s  fur ther  t h a t  t h e  r e s p o n s e  o f  t h e  a n f m a l s  was 

due to a n  a f f f r m a t f v e  c h o j c e  f o r  t he  c o o l e r  e n v i r o n m e n t  ne used 

a small a d d i t i o n a l  g r o u p  o f  hamsters ( t h r e e ) ,  G r o u p  I!, w h i c h  

were given a choice between 8' a n d  1 9 O  C . ,  t h e  t e n p e r a t u r e , o f  

the r u n - w a y s .  

. 2 . )  F o l l o w i n g  the i n i t i a l  t r i a l s ,  a l l  hamsters i n  'Group I were 

p l a c e d  i n  a co ld  room (5' C . )  a n d  allowed t o  h i b e r n a t e .  Althot lgh 

i t  u s u a l l y  takes more t h a n  t w o  weeks f o r  these  a n i m a l s  t o  b e q i n  

h i b e r n a t f n g ,  t h i s  p a r t i c u l a r  g r o u p  b e g a l l  t o  h i b e r n a t e  between 
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one and two days (Avc. 32 h r s . )  a f t e r  being p l a c e d  I n  t h e  

c o l d  room; a m o s t  u n u s u a l  occurrence.  Af te r  a four-day per iod  

of  h i b e r n a t i o n  t h e  h a z s t e r s  were aroused a n d  a g a l n  t e s t e d  f o r  

t h e i r  tempera ture  preference .  T h e  t r i a l s  were conducted i n  

massed blocks o f  ten and uere b e g u n  a s  soon a s  t h e  a n i m a l s  

were f u l l y  mobtle (approxfmately 50 m i n u t e s  a f t e r  a r o u s a l  was 

i n l t i a t e d  by j o s t l f n g  the animal) .  A l t h o u g h  body tempera ture  

was no t  monitored i t  was estimated from normal a rousa l  d a t a  9 

t h a t  t h e  body tempera ture  o f  t h e  - Ss a t  t h a t  t ime was approxl- 

mately 3 5 O  C .  and r a p i d l y  r i s ing .  

3 . )  ATthough t h e  experfments o f  t h e  au tho r s  c S t s d  above h a v e  

e s t a b l f s h e d  .the e x l s t e n c e  o f  a marked p re fe rence  f o r  warmer 

temperatures by r a t s ,  I t  was f e l t  t h a t  a s m a l l  a d d i t i o n a l  s e r -  

ies  o f  r a t s  t e s t e d  by our  procedure w o u l d  b e  j m p o r t a n t  a s  a 

v a l i d a t t o n  o f  our  resu l t s .  T h u s ,  t h r e e  ra t s ,  Group  111, were 

tested u n d e r  c o n d i t i o n s  i d e n t i c a l  t o  those used f o r  t he  na ive  

hamsters .  However, once the  marked p re fe rence  o f  t he  r a t s  f o r  

t h e  2 4 O  C .  box seemed well e s t a b l i s h e d  ( a f t e r  s ix  days, o r  24 

t r i a l s )  no fu r the r  t r i a l s  were s c h e d u l e d .  

s RESULTS 

1, Response La tenc ie s  ( T a b l e  I )  

Although the  p r e - h j b e r n a t i v e  hamsters o f  G r o u p s ’ l  a n d  I 1  

had never been exposed t o  o t h e r  t h a n  o r d i n a r y  room t empera tu res ,  

t h e  r e l a t i v e  response  l a t e n c l e s  Ind lca t ed  t h e  e x i s t e n c e  o f  a 

pre fe rence  f o r  cooler  environments by t h e s e  anfmalr. The mean 

. .  
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response  l a t e a c i e s  dirninfshed ? n  t h e  o r d e r ,  24' > 79' > 3' C . ,  

and a ' t '  t e s t  comparison showed them t o  be s i g n l f i c a n t l y  d f f f e r -  

ent from one ano the r  a t  t h e  0.01 l e v e l .  Following arousal fro;;: 

h i b e r n a t i o n  t h e  hamsters  o f  G r o u p  f reversed t h e i r  response  p a t -  

t e r ~  a n d  Ofsplayed a stronq p re fe rence  f o r  t h e  2 4 O  C. b o x .  T h e  

l a t e n c y  t o  t h e  8' C .  box was approximately twice  t h a t  t o  t h e  24" 

C .  and s f g n i f l c a n t l y  d l f f e r e n t  a t  t h e  0.01 l e v e l .  

S t a t f s t f c a l  e v a l u a t i o n  o f  the  response l a t e n c y  d a t a  fo r  t h e  

r a t s  t o  8* a n d  24O C .  qoal boxes  y i e l d e d  a n  i n s i g n i f i c a n t  It'. 

However, t h e  fo rced  cho ice  d a t a ,  a s  expla ined  below c l e a r l y  I n -  

d f c a t e s  t h e  e x i s t e n c e  o f  ZL p r e f e r e n c e  f o r  t h e  24' C .  g o a l  box. 

2. Forced Choice T r i a l s  

The f o r c e d  choice technique ,  used w i t h  t h e  p r e - h i b e r n a t i v e  

hamsters a n d  the  r a t s ,  requi red  t h a t  t h e  I S s  b e  fo rced  a minfnurn 

o f  one t r i a l  p e r  day whlch, i n  t h i s  c a s e ,  amounted t o  o n e - f o u r t h  

o f  t h e  t o t a l  t r i a l s .  The naxinum n u m b e r  o f  fo rced  t r i a l s  per  

day was 2 .  In t h e  pos t -h lbe rna t fve  hamsters t h e  minimum n u n b e r  

o f  fo rced  t r f a l s  was s t i l l  1 b u t . t h e  maximum number  was 5 ,  s i n c e  

the  number o f  t r i a l s  had risen from 4 t o  10 .  The a c t u a l  o v e r a l l  

percentage  of fo rced  t r i a l s  was 3 1 . 4 1  f o r  p r e - h i b e r n a t i v e  hamsters  

and r a t s ,  and 33% f o r  p o s t - h i b e r n a t i v e  hamsters .  Therefore, t o  

the extent  t h a t  t h e  percentage of  fo rced  t r i a l s  i s  a n  i n d i c a t i o n  

o f  r e l a t l v e  s t r eng th  o f  p r e f e r e n c e ,  t b e  magnitude of  the h a n s t e r s '  

p re fe rence  was v i r t u a l l y  I n d e n t i c a l  both b e f o r e  and a f t e r  h i b e r -  

n a t i o n .  Lookfng a t  the forced t r i a l  d a t a  a n o t h e r  way, if no 
L 

i .% 
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p r e f e r e n c e  exfsted f o r  one gr t h e  o t h e r  of  t h e  two c n v l r o n -  

m e n t s ,  t h e  - S w o u l d  h a v e  e n t e r e d  one g o a l  box o r  t he  o t h e r  

r a n d o m l y ,  t h u s  a p p r o x i m a t e l y  e q u a l i z i n g  t h e  v i s i t s  t o  each  

g o a l  box a s  i t  p r o c e e d e d  t h r o u g h  t h e  day's t r i a l s  a n d  t h e  

m e a n  n u m b e r  o f  f o r c e d  t r i a l s  w o u l d  h a v e  a p p r o a c h e d  an  a s y m p -  

t o t e  o f  1 ,  while t h e  mean number o f  fa rced  t r i a l s  t o  each 

goa l  box w o u l d  h a v e  approached  0 . 5 .  On the  o t h e r  h a n d ,  i f  a 

p r e f e r e n c e  existed the mean n u m b e r  s h o u l d  a p p r o a c h  a n d ,  inae_gd, 

r e a c h  f t s  u p p e r  l imit  o f  2 ,  w h i c h  w o u l d  b e  d i s t r i b u t e d  a s  2 

f o r  t h e  n o n - p r e f e r r e d  e n v i r o n m e n t  a n d  0 f o r  t h e  p re fe r r ed  en-  

v i r o n m e n t .  f i g u r e s  1 a n d  2 c o n t a i n  t h e  F r e e  a n d  Forced T r i a l  

d a t a  r e s p e c t i v e l y .  A s  t h e  two f f g u r e s  i n d i c a t e ,  t he re  was 

l i t t l e  o r  n o  p r o g r e s s f v e  c h a n g e  i n  t h e  p r e f e r e n c e  o f  t he  ham- 

s ters f o r  t h e  cooler  goa l  box .  

r 5  

P r i o r  t o  b e l n g  p l aced  i n  t h e  c o l d  room f o r  h i b e r n a t i o n  t h e  

hamsters were for-ced t o  the 8 O  box s i g n i f i c a n t l y  fewer times 

t h a n  t o  e i t h e r  the 19' ( G r o u p  11) o r  t h e  2 4 O  ( G r o u p  I )  boxes 

( T a b l e  11, X2 - 5 2 . 1 7  I_ d f  1 ) .  T h e  p a t t e r n  f l l u s t r a t e d  i n  

F l g u r e s  1 a n d  2 r e p r e s e n t s  the  r e s p o n s e s  o f  Groups  I a n d  XI. 

T h e  g r o u p s  were c o m b t n e d  i n  t h e  f i g u r e s  because  t h e  p a t t e r n s  

o f  r e s p o n s e  t o  19' a n d  24' d i d  n o t  d i f f e r . s i g n f f i c a n t l y .  A l -  

t h o u g h  the l a t e n c y  o f  r e s p o n s e  t o  19* and 2 4 O  d i d  d i f f e r  s f g n i -  

f i c a n t l y ,  the  d a t a  were n o t  o b t a i n e d  from d i r e c t  choices b e t w e e n  

the two e n v i r o n m e n t s ,  but from t h e  p i i r i n g  o f  e a c h ' o f  t h e m  w f t h  

t h e  8 O  box,. 

The p o s t - h i b e r n a t f v e  d a t a  f o r  p a t t e r n  o f  choice does n o t  

l e n d  i t s e l f  t o  a f r e q u e n c y  p o l y g o n  p r e s e n t a t i o n ,  b u t  the m e a n  
.i 
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number o f  t r i a i s  f n  the f ~ i ; r  c a t e g ~ r i e s  a g a i n  i n d i c a t t i s  t h e  p re -  

f e r e n c e  s h i f t s  (Ft'gs .  1 a n d  2 ) .  C u t  o f  t en  t r i a l s  t h e  nean  n u m -  

ber  o f  f r e e  t r i a l s  t o  the  2 4 O  Sox was 4.33 .  T h e  r,;can n u c b e r  o f  

f r e e  t r i a l s  t o  t h e  8' box was 2.33. T h e  forced  t r j a l s  shclw t h e  

p re fe rence  even more c l e a r l y ,  w i t h  t h e  2s being forced  t o  t h e  

8 O  box an average o f  2.G7 tfmes and t o  t h e  24O box on ly  .67 

tfmes (L2 = 1 4 . 5  - d f  1). 

Although t h e  r a t  l a t ency  d a t a  i n d i c a t e d  no d i f f e r e n t i a l  

response t o  t h e  t w o  g o a l  boxes, a strong preferertce f o r  t h e  

warmer tempera ture  on t h e  p a r t  o f  t h i s  s m a l l  g r o u p  o f  aniinals  

was demonstrated by t h e  P a c t  t h a t  a f t e r  the third d a y  o f  z r f a l s  

they  d i d  not e n t e r  the cool box on any f r e e  choice  trials. On 

t h Z s  b a s i s ,  t h e i r  predjlection was h igh ly  s i g n i f i c a n t  ( X 2  - - 
14.5 - d f  1 ) .  

In review these obse rva t ions  have: ( 1 )  demonstrated a 

d r i v e  toward c o o l e r  environments by hamsters  p r i o r  t o  h i b e r -  

n a t i o n ,  ( 2 )  s h o w n  t h a t  immediately f o l l o w i n g  a rousa l  f r o m  

h i b e r n a t i o n  t h e  p a t t e r n  o f  t empera ture  p re fe rence  i s  reversed  

t h e  hamsters  choosing a warmer environment ,  and ( 3 )  confirmed 

by t h e i r  p re fe rence  p a t t e r n  t h a t  r a t s ,  a non-h iberna t ing  s p e c i e s ,  

will seek o u t  a warmer environment o r .  converse ly  avoid a c o o l e r  

one,  though response l a t e n c i e s  were n o t  s e n s i t t v a  t o  t h f s  pre- 

f e rence .  

DISCUSSZON 

P r i o r  t o  being exposed t o  conditions which u s u a l l y  r e s u l t  

i n  h i b e r n a t i o n  hamsters  appa ren t ly  possess .  w h a t  a m o u n t s  t o  an 

- .T 
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i n v e r t e d  t y p e  o f  behavioral  2hernarcqe!atian; a t  l e a s t  when 

compared t o  r a t s .  T h i s  i s -  n o t  i n c o n s i s t e n t  w i t h  t h e  f i n c l i n q s  

o f  Panuska a n d  Fopovic ( 1 9 5 3 )  t h a t  hypothermic q r o u n d  squir- 

r e l s  would n o t  bar -press  f o r  hea t  d u r i n g  t h e  spr inr :  a l t h o u q h  

r a t s  would. The pronounced p a r t i a l i t y  f o r  a coo l  environment 

as observed i n  our  experiments ,  may n o t  be e n t i r e l y  u n i q u e  i n  

t h a t  a somewhat s i m i l a r  phenomenon occurs  i n  n a t u r e  among 

d e s e r t  roden t s  which a v o i d  h i g h  daytime tempera tures  by b u k -  

r o w i n g  down i n t o  t h e  r e l a t f v e l y  c o o l  substratum ( c f .  Schmidt- 

N ie l sen ,  1 9 6 4 ) .  

Optimal c o n d i t i o n s  f o r  h i b e r n a t i o n  i n  hamsters i nc lude  

t h e  p rov i s ion  o f  nes t ing  m a t e r i a l ,  enough f o o d  for  t h e  animal 

t o  s e t  a s i d e  a s t o r e ,  a c o l d  (5' - 19' C.) environment,  a n d  

time - u s u a l l y  i n  the  order  o f  weeks ( c f .  Lyman a n d  C h a t f i e l d ,  

1955).  Current evidence l n d f c e t e s  t h a t  d u r i n g  t h i s  per iod of 

t ime i n  t h e  c o l d ,  and before h i b e r n a t i o n  may be achieved ,  a 

number o f  necessary  phys to logica l  a d a p t a t i o n s ,  extendinq t o  

c e l l - t i s s u e  l e v e l ,  occur  ( c f .  South H o u s e ,  1956 a n d  h ' i l l i s ,  

1966).  Probably t h e s e  adapt ive  processes  a r e  permiss ive  i n  

t h e  s e n s e  t h a t  they  nake h ibe rna t ion  p h y s i o l o g i c a l l y  p o s s i b l e  

w h e n  o t h e r  c o n d i t i o n s  a r e  p r o p i t i o u s .  I t  w o u l d  n o t  seem u n -  

r ea sonab le  t o  hypothes ize  t h a t  t h e  o p e r a t i o n a l  r o l e  o f  t h e  " C o l d -  

seeking"  behavfor m i q h t  b e  t o  t e s t  t h e  environment fqr  low tem- 

p e r a t u r e  which when encountered may a c t  a s  a stimulus f o r  t h e  per-  

mi s s ive  pre-h iberna l  a d a p t a t i o n s .  That somethinq o f  t h i s  sor t  i s  

o p e r a t i n g ,  i s  supported by t h e  r a p i d j t y  w i t h  which our  hamsters 

began t o  h i b e r n a t e  fol lowing t h e i r  i n i t i a l  t r i a l s  d u r i n g  which 
9 
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t hey  a c t u a l l y  experienced low ambient t e ~ g c r a t u r e s  f o r  ~ n ? y  

br i e f  pe r iods .  Tbe 2 2  hour f o o d  d e p r i v a t i o n  schedule  nay 

we17 have been a c o n t r i b u t i n q  f a c t o r  a l s o .  I t  i s  p o s s i b l e  

t h a t  t h i s  hypothes is  i s  ove r ly  complex a n d  t h a t  t h e  obser -  

v a t i o n s  may be exp la ined ,  a t  l e a s t  a s  a f i r s t  order  o f  a p p r o x -  

imat lon,by s t a t i n g ,  t h a t  a h i b e r n a t o r  s i m p l y  chooses an envi r -  

onment wttjch w S l l  a i d  in  body coo l ing  once he h a s  become physi-  

o l o g i c a l l y  prepared f o r  h ibe rna t ion .  

..- 

The exp lana t ion  f o r  the warmth-oriented behavior  following 

a rousa l  from h i b e r n a t i o n  i s  somewhat s imple r .  A l t b o u q h  t h e  body 

t empera tures  o f  t h e  a n i m a l s  were n o t  m o n i t o r e d ,  o t h e r  measure- 

ments w o u l d  - i n d i c a t e  t h a t  t h e i r  body t empera tures  were a b o u t  

25*  C. under t h e  cond i t ions  o f  t h e  experiment.  T h u s ,  t h e  ham- 

s ters ,  a t  a per iod  when they were’ s t i l l  rewarming and producing 

h e a t  by a l l  a v a i l a b l e  r o u t e s ,  wer-e s u b j e c t  t o  a d r i v e  a l a l a g o u s  

t o  t h a t  o f  t h e  r a t s  i n  heat r e i n f o r c e d  ba r -p res s ing  s t u d i e s .  

How long t h e  pos t -h lbe rna t fve  p re fe rence  f o r  warmth per s i s t s  

and how soon i t  r e v e r t s  t o  t h e  p r e - h i b e r n a t i v e  p a t t e r n  I s  under 

c u r r e n t  Snves t i g a t f o n .  

I 

SUMMARY 

The p re fe rence  o f  pre-and p o s t - h i b e r n a t i v e  hamsters  a n d  

r a t s  f o r  r e l a t i v e l y  cool ( 8 O  C . )  o r  r e l a t i v e l y  warm (19 ’  c .  

o r  24O C . )  environmental  temperatures ,was tested i n  a - T - m a z e  . . 

using t h e  method o f  forced c h o i c e  t o  e q u a t e  number o f  v i s i t s  t o ,  

and t o t a l  time s p e n t  i n  each-environment .  The f i n d i n g s  o f  t h e  



experiment were: - 1 rat s  show a s t r o r i g  p re fe rence  f o r  2 4 O  a s  

opposed t o  8 O  C. cnvironzents, - 2 pre-hihcrnative hassters  

show a marked preference f o r  a n  & O  envi rcnf ien t  t o  e i t h e r  a ? g o  

o r  24' C .  cnvironnent, and 3 following a r o u s a l  there  cccLirs 

a s h l f t  i n  preference an t h e  part o f  the  hamsters t o  a 24'  en- 

vironment o v e r  one o f  8' C .  The s fgni f icance  o f  these resu l t s  

Is discussed in terns o f  poss ib le  purpos ive  thermoregulatory 

behavfors. 
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Ffg. 1 

D ! s t r ? b u t i o n  pattern of m e a n  free 

t r f a l s  for pre-hibernatfve hamsters. 

. 

. 

. .  



I 

c 



F i g .  2 

Wean number o f  forced c h o l c e  t r i a l s  

f o r  the p r e - h i b e r n a t i v e  hamsters. 
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T A B L E  I 

Mean Response L a t e n c i e s  (rnins. + SEN) t o  8 O  a n d  19' or 2 4 O  C. - 
goa l  boxes. 

T o t a l  Mean 
Temp . Trials  L a t e f i c y  ( M i n . )  

Pre-hfbernative 
(combined data) 80C.  

(Groups I, XI) 

(Group 1 1 )  1 9 O C .  

(Group I )  24OC. 

Post-hibernatlve 

Hamsters (Group I )  8 O C  

24OC. 

Rats (Group I X X )  8OC. 

2 4 O C .  

240 1.04 - + .19 

60 1 . 6 1  - + . 05  

180 3.29 - + . 3 3  

45  3.77 - + 1 . 3 4  

4 5  1 . 9 2  - + .24 

2.8 +1.7 

2.7 + . 92  

- 3s 

- 36 ., 
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